A-85380 and epibatidine each interact with disparate spinal nicotinic receptor subtypes to achieve analgesia and nociception.
Nicotinic agonists, such as epibatidine (EPI) and A-85380, when administered systemically, elicit analgesia. Intrathecal EPI also produces analgesia accompanied by nociceptive and pressor responses. Since spinal administration of drugs offers a well defined pathway connecting the site of administration with behavioral and autonomic responses, we have compared the responses to intrathecal epibatidine and A-85380 to delineate the role of nicotinic acetylcholine receptors in spinal neurotransmission. Following implantation of intrathecal catheters in rats, we monitored cardiovascular, nociceptive, and antinociceptive responses after administration of various nicotinic receptor agonists. Consistent with A-85380 displacement of epibatidine from isolated spinal cord membranes, A-85380 elicited pressor, nociceptive, and antinociceptive responses similar to EPI. Antinociception was preceded by nociception. Both antinociception and nociception were blocked by mecamylamine, methyllycaconitine, and alpha-lobeline, but dihydro-beta-erythroidine only blocked the antinociceptive response. Whereas prior administration of EPI desensitized the nociceptive and antinociceptive responses to EPI, A-85380 pretreatment only desensitized EPI-elicited nociception and not antinociception. 2-Amino-5-phosphopentanoic acid pretreatment blocked the nociceptive response to A-85380, indicating A-85380 stimulated release of glutamate onto N-methyl-D-aspartate receptors to produce the irritant response of nociception. Intrathecal phentolamine virtually abolished A-85380 antinociception, but had no effect on EPI antinociception. Hence, analgesia can be produced by stimulation of distinct spinal preterminal nicotinic receptor subtypes, resulting in the release of neurotransmitters. In the case of A-85380, these sites primarily appear to be localized on adrenergic bulbospinal terminals. Our data suggest that A-85380 and EPI act at separate preterminal spinal sites as well as on distinct nicotinic receptor subtypes to elicit an antinociceptive response at the spinal level.